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Abstract—Computer terminology is studied by unit, professional computer 
knowledge and lexical features, etc. in this paper. An effective game-based 
learning pattern is generated combined with the characteristics of computer 
English terms. The computer-assisted English learning system is studied to help 
students memorize terminology. This learning system could also examine the 
learning effect after study. The relevant question bank is available to users for 
game-based examination. The examination result and the statistic score could 
be kept in the question bank for analysis of the learning effect. 
Keywords—English learning system, Computer-assistant education, Computer 
technology, Software development  
1 Introduction 
The teaching purpose of professional computer English is to train students to mas-
ter commonly used computer English vocabulary and develop the reading, under-
standing, translating and writing skills of technology English. However, this subject is 
designed as the optional course in universities and colleges where the learning effect 
for many students can be obviously seen from the translated professional foreign 
literature in graduation design and English abstracts of graduation theses. Some stu-
dents even directly use the translation software such as “King soft Fast AIT” [1]. How 
to better teach professional computer English and realize better teaching and learning 
effects is the issue for many computer teachers for discussion. It is common that stu-
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dents do not have high interest in learning professional English in current teaching 
methods, for various reasons. Firstly they are not clear for the purpose of courses and 
teaching targets, and some students with poor English think that professional English 
is nothing more than an extension of public English and you can get a high score in 
the examination as long as you instantly memorize the terminology. Unclear study 
targets result in non-emphasis on professional English courses. Secondly, for students 
with poor English, too much terminology, complicated long sentences and complex 
word formation makes study of professional English more difficult, to the point that 
they may lose confidence in the study or even finally abandon it [2]. 
2 Students Misunderstanding for English Learning with 
Computer 
Students’ ignorance of the importance to study computer English: Computer 
English is usually thought to be an independent course and its role as a tool cannot be 
reflected in the course. For example, some students think that it is only useful in trans-
lating the abstract of a graduation thesis, or even think that they do not have the op-
portunity to access foreign literature until after they start work. However, having 
carefully observed our usual teaching of professional computer English, we can find 
that the use of professional computer English is very common, and that it is widely 
used in everything from system commands to computer programming.   
Students have no interest in learning computer English: It is common that most 
students do not have high interest in learning computer English. It is boring to me-
chanically memorize English words, the introduction of an interesting game for learn-
ing would be effective in this area. The great scientist Einstein once said: “interest is 
the best teacher.” Stimulating students’ learning interest is one of the best ways to 
improve the teaching quality during the teaching process. During the teaching pro-
cess, the learning efficiency could be improved by inducing students’ learning moti-
vation and stimulating their learning efficiency, thus to apply what they have learned 
into practice [3].  
Students usually ignore the context in learning computer English vocabulary: 
It is well-known that memorizing words is very important for language study. In 
memorizing the fundamental English vocabulary, almost every English teacher em-
phasizes the importance of the context; i.e., that only by combining the new word 
with a specific application context can be effective [4]. The context is also very im-
portant in remembering computer terminology. However, students often ignore the 
importance of context during their learning. 
3 Data Mining 
Along with the development of modern information technology, computer technol-
ogy has become the most important technology in the present day. The development 
of internet technology results in increasingly great competition and pressure for all 
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kinds of professions as well as in personal life, and people are forced to have more 
efficient working capability to improve their study and work efficiency. Meanwhile, a 
large amount of data is generated and accumulated in servers and computers. In order 
to survive in the intense competition, enterprises have gradually established their own 
information department to achieve various businesses endeavors through computer 
networks with large amounts of data regarding products, clients, raw materials, per-
sonnel and market, etc. all stored in their own computers. Even scientific research 
institutions and government departments have also begun the digital transformation 
[5]. However, faced with such vast amounts of data, it is impossible to only depend on 
manpower to find the critical information needed to guide the company or govern-
ment out of billions of pieces of data. Only data mining technology can be applied to 
find the useful information. To be simple, it is the process of extracting the valuable 
knowledge from a large amount of data. Now, there are many definitions for data 
mining and below is the common definition. 
3.1 Determining The Data Source Object 
It is the first step and also the most important step to make the purpose of data min-
ing clear and to recognize the data source object of data mining [6]. If at the very 
beginning the data mining object is not clear, the result cannot definitely satisfy its 
requirement. Although mining results has many uncertainties, there is at least the 
direction that must be specified. Therefore, it is a very important step to determine the 
data source object [7]. 
3.2 Determining The Target Data 
After the data source object has been determined, the target data is taken out for 
mining. However, not all data source objects are useful target data, because errors 
exist in data input for various reasons when the original data is input into data bank, 
such as manager`s errors or computer errors during the input process, etc. [8]. In order 
to avoid errors in the later mining work without subject to the erroneous data, exclu-
sion work is necessary in selecting target data to exclude obvious erroneous data [9]. 
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Fig. 1. The flow chart of data mining 
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Fig. 2. University English teaching mode and cross-cultural communication exchange program 
3.3 Pretreatment and Data Conversion 
After determining target data and before the actual mining work, the received tar-
get data will be applied in the algorithm for primary processing of data. The original 
data cannot be computed. For example, a student’s core is usually a hundred-mark 
system but there are only three to four classification types of students in data mining. 
The student’s examination score needs to be transferred from a hundred mark system 
into the classification type of data mining. 
3.4 Generational pattern 
The core step of data mining is the process to take and select the algorithm, deter-
mine the parameters and make the implementation for the pattern. The purpose of data 
mining is to help people understand a large amount of original data by finding the 
meaningful pattern. Since problems to be resolved are different and data emphasis is 
different, the generated pattern is also different so that there is strong connection be-
tween the pattern and the question. 
3.5 The Rule of Generation 
Having the above generated pattern does not mean successful mining because the 
pattern may be meaningless, not practical or even opposite. We must make verifica-
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tion and evaluation of the generated pattern to determine whether data mining has 
deviated or the result is correct. After the verification is completed, we can obtain the 
correct rule to guide our data analysis, shown in Figure 1. 
4 Overall Design of Learning System 
A word bank or article bank in a learning system is a comprehensive resource bank 
for computer English, including computer hardware, software, figure, multimedia 
technology, internet, communication and office application, etc. The learner can select 
applicable learning scope based on their specialty, or the learning target and relevant 
task is generated according to the learning target; i.e., game-based learning of the 
word bank and article learning by units.  
Game-based learning of a word bank starts from the low difficulty level, then it is 
distributed by lexical features, lexical classification and difficulty level, etc. It is sug-
gested to start from the low difficulty level. For erroneous vocabulary, its appearance 
frequency is set high and the system will design a learning cycle according to the 
remembering-forgetting curve. So the learning effect will be better when the learner 
follows the learning cycle in the game software. The learning status during the learn-
ing process will be recorded to give the learning suggestion for the next step and the 
system will automatically record the relevant operation log.  
Article bank learning starts from Unit 1 of a learner’s teaching material, and the 
learning plan could be adjusted according to the importance and difficulty of articles. 
The terminology in the article will be automatically explained from the word bank. 
The learning time for each article is limited and if not completed, it is not allowed to 
skip to the next; otherwise, it is invalid for learning of this article. This means that all 
learning notes for this article and learning records in the system will not be used for 
analysis of the learner’s features. The learner could concurrently utilize game-based 
learning of the word bank and article learning by units. The effect will be better if the 
learner previews and reviews vocabulary in the article in tha game scene while learn-
ing the article and learning the lexical context in the article while learning the vocabu-
lary, as shown in Figure 2. 
4.1 Realization of Lexicon  
In collecting the vocabulary, to the word bank collects as much computer terminol-
ogy as possible. After the classification and standardization process, the word bank 
can be applied in learning and testing. However, the amount of computer vocabulary 
is very large, or there may be errors in the original data or errors made in the vocabu-
lary classification in the collection process, particularly for three indexes of difficulty 
coefficient, appearance frequency and importance level. However, since the computer 
updates quickly, computer English is also constantly developing and new words will 
continuously appear. So, after the word bank is established, the system still needs to 
maintain the word bank, as shown in Figure 3 
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4.2 Realization of Question Database  
The question bank needs to consider the quality, quantity, classification theory for 
target level, question type and proposition technology theory, etc. It must also consid-
er how to intellectually assess examination papers. So the optional question types in 
the system are include one-choice questions, multiple-choice questions, true or false 
questions and gap filling. During word bank realization, beside the question itself, 
many indexes are also available including question source, knowledge, answer and 
notes, difficulty, normal answer time, similar questions and use situation (accuracy 
and average answer time). Those parameters are placed in the word bank in a speci-
fied structure, shown in Figure 4. 
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Fig. 3. Learning system overall design 
4.3 Realization of Article Library  
Article bank refers to the collection of scientific and technological articles with 
learning value. The article bank realization is to select teaching articles of computer 
English, notes for terminology and contract study in Chinese and English browsing 
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methods. In order to enrich the article bank and closely follow the cutting-edge of IT 
technology, the system also must check academic literature both in English and Chi-
nese closely related to computer English, noting important terminology in the article 
and indicating in both Chinese and English examples of use of this terminology in 
context. Combined with teaching requirements, it aims to improve the system’s sup-
port for teaching. The reference interface for article realization is shown in Figure 4. 
Article population includes article title, article content and the translation, also diffi-
culty setup and applicable specialty setup. The level of difficulty of an article is divid-
ed into simple, general, difficult and hard. The applicable specialty setup by profes-
sional knowledge is divided into computer communication, computer application, 
computer software, computer scientific education, software engineering, computer 
hardware (device and equipment), computer network, computer multi-media, comput-
er information management, computer system maintenance, graph picture production, 
animation design and production, computer network and safety management, website 
planning and development, game software, software development and program man-
agement, advertising media development, three-dimensional animation design, com-
puter music production, software test and built-in technology and application, etc. 
show in Figure 5. 
The contrast class adopts a traditional teaching method. In the classroom, we ex-
plain the articles by using a traditional recorder+blackboard and grammar-translation 
methods. The teacher will lead the students to read the new words in order to make 
sure they grasp the accurate pronunciation. Then comes the explanations of difficult 
words, grammar, key phrases and structures, and many examples will be used for 
illustration. The teacher will again translate every sentence of the article so that the 
student can acquire a more accurate and deeper understanding of every word and 
sentence in the article. The main task in the classroom is to listen carefully and take 
regular notes and practice Chinese-English or English-Chinese translations of the 
sentences  in  the  book  or  the examples proposed  by the teacher, and sometimes the 
 
Fig. 4. Learning system overall design 
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student will answer the questions raised. That is, the classroom teaching activity is 
conducted with the teacher as the center and the student must closely take in the 
knowledge taught by the teacher. Under this method, the student has fewer opportuni-
ties to participate actively in the teaching activities, so only a few take the initiative. 
Most of them are afraid of speaking for the fear of making mistakes or due to a poor 
foundation. The homework are the exercises in the book which are mainly to consoli-
date the words, phrases and sentences learned. The chances for students to speak or 
refer to materials are rare, as all of these tasks are performed by the teacher. 
 
Fig. 5. Learning system for examination 
5 Conclusions 
A computer-assisted English learning system is comprehensively introduced in this 
paper and the key technologies in the system have been researched and improved. 
Compared with the traditional educational training method, game-based learning has 
more abundant modes of presentation, enabling users to learn the theory knowledge in 
entertaining ways, and learners can complete the learning target and task with regular 
examinations and automatic paper inspection. The Visual Studio 2008(C#) integrated 
development environment realizes each function in the system and provides users 
friendly man-machine interaction and game-based learning. The work in this paper is 
summarized as below. 
1. Research data collection algorithm. The withdrawal technology of content on the 
website is applied and improved to firstly analyze lexical characteristics starting 
from the perspective of common English, then to classify computer English vocab-
ulary by specialty, and to collect and summarize vocabulary of game-based learn-
ing software according to the knowledge structure. Then the vocabulary is adjusted 
according to the difficulty coefficient, which is readjusted according to the vocabu-
lary in word bank, article bank and examination process, thus to enhance its practi-
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cal significance and guarantee the realization of a follow-up learning system and a 
test system, shown in table 1.  
2. Research data mining technology. Learners keep relevant records of much value 
during the learning process, and also meaningless data interference. Multi-step 
processing will transfer the records of many learners into regular data with refer-
ence value, and then make an evaluation for the learning effect by study times and 
days to propose improvements in the learning process of computer English learn-
ing.  
3. Complete design and realization of the computer-assisted English learning system. 
Starting from the existing problems in the teaching of computer English, the im-
portance of computer English vocabulary in computer English study is analyzed 
and, it is described in the application of human’s memorizing-forgetting curve in 
lexical study, shown as table 2. From the establishment of a word bank, question 
bank, article bank and the relevant system realization of the overall design of the 
learning system, computer English learning methods are proposed to learners by 
applying game-based learning and a test system. Compared with the traditional 
learning method, the learning effect of computer English vocabulary is obviously 
improved. 
Table 1.  College English teachers' computer level aspects of the relevant information 
Project Choose the answer Number Percent (%) 
Do you have a computer 
Already have 78 75 
Intend to buy as soon as possible 15 15 
Take a look at again 23 23 
Don't plan to buy 1 1 
What do you think of their 
computer level 
Poor 5 2 
General 3 3 
Good 22 22 
Very good 21 21 
Your computer is obtained 
through what channels 
Did not take part in 14 15 
The title test 10 9 
Computer grade examination (level 1) 2 2 
The computer rank examination (level 2) 5 5 
Other 64 60 
Learn at school 78 79 
On-the-job training 21 21 
Self-study 16 15 
Day release 3 4 
The other way 9 10 
Do you have to improve 
their computer level 
Very urgent 1 1 
Urgent 48 40 
It doesn't matter 20 18 
No need 17 14 
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Table 2.  Students learning condition with computer technology 
 
 Teacher 
(%) 
Student (%) The average attitude of 
teachers and students 
(%) 
Teachers' 
interpretation 
of the multi-
media class-
room 
Knowledge transmitter 63.5 80.3 71.6 
Needs analyst 42.3 84.1 60.2 
Student collaborators 36.2 62.3 65.3 
The direction of the guide 51.2 74.3 61.3 
Planners 23.4 81.3 53.6 
Motivation to inspire people 23.9 23.6 23.6 
Knowledge training 51.3 25.9 30.6 
Academic evaluation 12.6 28.6 20.3 
Students 
network 
autonomous 
learning 
environment 
Knowledge transmitter 52.1 29.6 31.9 
Needs analyst 12.6 35.1 25.9 
Student collaborators 23.5 38.6 25.4 
The direction of the guide 28.3 31.5 29.9 
Planners 23.6 37.6 31.2 
Motivation46 to inspire people 2.5 38.2 19.8 
Knowledge training 25.8 62.1 41.6 
Academic evaluation 41.6 62.9 50.1 
 
Fig. 6. Learning system for paper reading 
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